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IN THE CLAIMS; 

Please amend the claims as follows: 

1 . (Original) A method for synchronizing incoming data received by a chip, 
comprising steps of: 

first sampling the incoming data on an active transition edge of a first 
cycle of a clock to produce a sample A; 

second sampling the incoming data on the active transition edge of a 
second cycle of the clock, the second cycle being previous to the first cycle to produce a 
sample B; 

third sampling the incoming data on an inactive transition edge of the 
second cycle of the clock to produce a sample C; 

fourth sampling the incoming data on the inactive transition edge of a third 
cycle of the clock, the third cycle being previous to the second cycle to produce a sample 
D; and 

delaying the incoming data by an amount depending upon A, B, C, and D. 

2. (Original) The method of claim 1, wherein the active transition edges are 

rising edges. 

3. (Original) The method of claim 1, wherein the step of delaying includes 
delaying the incoming data by such an amount that transition edges of the incoming data 
occur in synchronization with the inactive transition edges of the clock. 

4. (Original) The method of claim 1, wherein the step of delaying includes 
sequentially incrementing, decrementing, or maintaining the amount of delay for each of 
a plurality of cycles of the clock. 

5. (Original) The method of claim 4, wherein incrementing and 
decrementing are performed in steps of 1/16 of the clock cycle. 
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6. (Original) The method of claim 4, wherein incrementing and 
decrementing are performed in steps of 1/32 of the clock cycle. 

7. (Original) The method of claim 1, further including a step of initially 
delaying the incoming data by an initial amount prior to the step of delaying, the initial 
amount depending upon a length of the clock cycle. 

8. (Original) The method of claim 1, further including a step of initially 
delaying the incoming data by an initial amount of approximately 0.75 of the clock cycle 
prior to the step of delaying. 

9. (Original) The method of claim 1, wherein the step of delaying includes 
decrementing the amount of delay responsive to ABCD equaling 1000, 0111, XOlO, 
XlOl, XI 00, or XOll, and incrementing the amount of delay responsive to ABCD 
equaling XI 10 or XOOl. 

10. (Original) The method of claim 9, wherein the step of delaying further 
includes maintaining the amount of delay responsive to ABCD equaling 0000 or 1 1 1 1 . 

11. (Canceled). 

12. (Original) A circuit for measuring synchronization of incoming data to a 
chip in comparison with a clock, comprising: 

a first register having an input coupled to the incoming data and an output, 
and configured to temporarily hold at the output a value of the incoming data received at 
active transition edges of the clock; 

a second register having an input coupled to the incoming data and an 
output, and configured to temporarily hold at the output a value of the incoming data 
received at inactive transition edges of the clock; 
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a third register having an input coupled to the output of the first register 
and an output, and configured to temporarily hold at the output a value of the output of 
the first register received at active transition edges of the clock; 

a fourth register having an input coupled to the output of the second 
register and an output, and configured to temporarily hold at the output a value of the 
output of the second register received at active transition edges of the clock; and 

a fifth register having an input coupled to the output of the fourth register 
and an output, and configured to temporarily hold at the output a value of the output of 
the fourth register received at active transition edges of the clock. 

13. (Original) The circuit of claim 12, further including a delay circuit portion 
configured to delay the incoming data and to alter the delay of the incoming data 
depending upon the outputs of the first, third, fourth, and fifth registers. 

14. (Original) The circuit of claim 12, fiirther including a delay circuit portion 
configured to delay the incoming data and to increment, decrement, or maintain the delay 
of the incoming data depending upon the ou^uts of the first, third, fourth, and fifth 
registers. 

15. (Currently Amended) A system on a chip for synchronizing incoming 
data with a clock, comprising: 

a sampling portion configured to sample the incoming data at transition 
edges of the cloc k and to provid e outputs based on the incoming data ; 

a decision portion coupled to the sampling portion and configured to 
dee - id - e- make sequential dec isions as to whether to increase, decrease, or maintain the 
delay amount based on an - outpu tthe outp uts of the sampling portion;Ttfid 

a smoothing portion coupled to the decision portion and configured to 
increase, decrease, or maintain the delay amoimt based on at least two of the sequential 
decisions made by the decision portion; and 
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a programmable delay portion coupled to the decision portion and the 
smoothing portion and configured to delay the incoming data by the delay amount. 

16. (Canceled). 

17. (Currently Amended) A receiver circuit on a chip, comprising: 

a digital phase adjustment unit configured to adjust a delay of incoming 
data to the chip, the digital phase adjustment unit periodically increasing and decreasing 
the delay depending upon values of the incoming data at transition edges of a clock; 

a latency adjustment unit coupled to the digital phase adjustment unit, 
configured to adjust for a difference between an expected latency of the incoming data 
and an actual latency of the incoming data; and 

a controller configured to control operations of the digital phase 
adjustment unit and the latency adjustment unit^ 

wherein the digital phase adjustment unit includes a sampler configured to 
sample the values of the incoming data at an active transition edge of a first cycle of the 
clock to produce a value A. at an active transition edge of a second cycle of the clock, the 
second c ycl e being previous to the first cvcie to produce a value B, at an inactive 
transition edge of the second cycle of the clock to produce a value C, and at an inactive 
transition edge of a third cycle of the clock, the third cycle being previous to the second 
cycle to produce a value D. wherein the digital phase adjustment circuit increases and 
decreases the delay based on the values A, B, C, and D . 

18. (Original) The receiver circuit of claim 17, fiirther including a feedback 
loop between an output and an input of the digital phase adjustment unit, the digital phase 
adjustment unit using the feedback loop to determine an initial amount of the delay. 



19. (Original) The receiver circuit of claim 18, wherein the initial amount of 
delay depends upon a period of the clock. 
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20. (Original) The receiver circuit of claim 18, wherein the initial amount of 
delay is approximately 0.75 of a period of the clock. 

21. (Canceled). 

22. (Original) The receiver circuit of claim 17, wherein the controller is 
configured to send a message to the latency adjustment unit, the message including a 
value of the expected latency. 

23. (Original) The receiver circuit of claim 17, wherein the digital phase 
adjustment unit includes a pointer that points to an amount of the delay, the pointer 
moving as the delay is increased and decreased. 

24. (Original) The receiver circuit of claim 17, wherein the controller is 
configured to control the digital phase adjustment unit to generate an initial amount of the 
delay and to control the latency adjustment unit to adjust for latency. 

25. (New) A system on a chip for synchronizing incoming data with a clock, 

comprising: 

a sampling portion configured to sample the incoming data at an active 
transition edge of a first cycle of the clock to produce a first value, at an active transition 
edge of a second cycle of the clock, the second cycle being previous to the first cycle to 
produce a second value, at an inactive transition edge of the second cycle of the clock to 
produce a third value, and at an inactive transition edge of a third cycle of the clock, the 
third cycle being previous to the second cycle to produce a fourth value; 

a decision portion coupled to the sampling portion and configured to 
decide whether to increase, decrease, or maintain the delay amount based on the first, 
second, third, and fourth values; and 

a programmable delay portion coupled to the decision portion and 
configured to delay the incoming data by the delay amount. 



9 



